Abstract. We show Schwarz type inequalities and consider their converses. 
Introduction
Let H be a complex Hilbert space and B(H) be the algebra of all bounded linear operators on H. Furuta [3] extended the Heinz-Kato [5] , [6] inequality, which is an extension of the Schwarz inequality. The Heinz-Kato inequality is the case α + β = 1. Recently, M. Uchiyama [7] extended this result as follows.
Proposition 1 (Heinz-Kato-Furuta). Let T = U |T | be the polar decomposition of T ∈ B(H), 0 ≤ A, B ∈ B(H)
In this paper, we introduce semi-operator monotonicity which assures the conclusion of Proposition 2. 
Proof. Let f be semi-operator monotone on (a, b).
Every operator monotone function is semi-operator monotone. But the converse does not hold. For example, let
is not operator monotone on (0, ∞). Thus the class of all semi-operator monotone functions strictly includes the class of all operator monotone functions. Also, this example shows that g(t) = log(1 + t) is operator monotone, but {g(t 2 )} 
Conversely, if f, g satisfy the conclusion (1) and f (t)g(t) ≡ 0, then f, g are semi-operator monotone on (0, ∞).

Proof. Let f, g be semi-operator monotone on (0, ∞). Since |T |
Conversely, take a point a ∈ (0, ∞) such that f (a)g(a) > 0. Let (c, d) be the maximal open interval including a such that 0 < f(t), g(t) for t ∈ (c, d). First we show that f, g are semi-operator monotone on (c, d). Thus f (t) is semi-operator monotone on (c, d) . Similarly we can show that g (t) is semi-operator monotone on (c, d) .
We 
Then 0 ≤ A, B, T and T
This is a contradiction. Thus c = 0 and f, g are semi-operator monotone on (0, ∞).
Next we show a direct extension of the Heinz-Kato inequality. 
